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Programme (or program) management can be regarded as the co-ordination and implementation of a defined set of related projects to achieve an organization’s strategic objectives.  This differs from project management (i.e. as detailed in PMBoK and PRINCE2), which focuses on the management processes and activities required to deliver a specific business product or service.   Although programme management has been adopted by a number of RTE (research, technology and engineering) organizations, there are different views of the subject as well as a lack of agreement in the literature on best practice.  Therefore, this paper will review the discipline of programme management, including discussion of the UK standard for this practice called Managing Successful Programmes (MSPTM).  The paper will cover a case study application of programme management to a university research institute, which involved managing the difficult start-up phase of the institute.  The initial findings from this application include a need to focus on managing relationships through a consultative approach; a need for effective programme performance measurement and control mechanisms; and the importance of being able to readily adapt and modify the programme to respond to changing external requirements.
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Organizations often view programmes (or programs) from different perspectives and consequently the discipline of programme management can be interpreted inconsistently.  From a strategic perspective, a programme could be a visionary scheme to implement a new business initiative, such as an aero-engine company developing and manufacturing a new range of more fuel efficient engines.  Conversely, from a project perspective and in say the construction industry, a programme could, for example, be a marketing campaign for a new housing development.  
This range of interpretation of the subject has contributed to a lack of common understanding (Ferns, 1991) as well as differences in the application of programme management.  Many RTE (research, technology and engineering) organizations are project-based and multi-project environments can carry significant risk; both at the project and ultimately at the corporate level.  There can also challenges in the coordination of resources across different projects.  Therefore, there is ample scope for programme management, as a structured and systematic approach, to be applied in the area of multi-project engineering management. 

Programme Management
Despite the differences around the subject, there is a UK standard for programme management, called Managing Successful Programmes, MSPTM (OGC, 2007).  This standard defines programme management as ‘the action of carrying out the coordinated organisation, direction and implementation of a dossier of projects and transformation activities (i.e. the programme) to achieve outcomes and realize benefits of strategic importance to the business’.   Whereas the Project Management Institute (PMI) defines program management as ‘the centralized management of a program to achieve the program’s strategic benefits and objectives’ (PMI, 2006).  Both these definitions seek to relate programme management to delivery of business benefits that are of strategic importance.  However, the overriding and popular view on programme management amongst practicing managers can often be that it is merely an extension of project management but on a larger scale.	
Although some researchers have reported that programme management as a discipline has not reached a state of maturity (Vereecke, et al. 2003), there has nevertheless been some studies in the area.  Evaristo and van Fenema (1999) have explored the typology of project management that takes account of single or multiple locations as well as single and multiple projects.  The study finds that management practice can be contingent on these factors and so this would indicate that a different management approach would be required for programme management when compared to traditional project management.  Pellegrinelli et al. (2007) found that the use of more structured approaches to programme management can be adapted and applied in specific solutions, although they did note that some companies appear to adhere to formalized practice more out of compliance than conviction.  
Project management is of course focused on the delivery of specified outputs according to time, cost and quality requirements and as such these parameters are fixed.  Conversely, programme management often has a broader remit associated with the delivery of a number of projects and over a longer timeframe.  In this context, programme management can be viewed as connecting strategic management and planning at the organizational level with project delivery at the working level.  In this regard, Gaddie (2003) has reported on the applicability of enterprise programme management for consolidating facilities management infrastructure, and this is viewed as a mechanism for helping facilities managers to stay connected with corporate business strategy.  
In addition to the ability to connect corporate strategy with project activities, programme management has also been viewed in terms of being a vehicle to manage efficiency and effectiveness goals as well as business focus goals (Lycett et al., 2004).  However, programme management should only be undertaken where value can be added, which exceeds that created through the management of projects in isolation.  The use of structured methodologies can therefore be positioned as a mechanism to help create this additional value.  Indeed Thiry (2002) has sought to combine value and programme management into a management model through integrating a learning/value loop with a performance/project loop.  This conceptual work points to practical benefits of using techniques, such as stakeholder analysis, functional analysis and soft systems analysis, as an approach for allowing programme managers to deal with the uncertainties of strategic management against the fixed realities of projects.  The ability then to use learning techniques in this ‘sensemaking’ is viewed as adding value at the programme management level.
From a risk management perspective, there can be sound reasons for pursuing a programme management approach, especially where there are interdependencies between projects.  In this regard De Maio et al. (1994) have investigated the risks associated with new product development in a multi-project environment and they established a need for more effective mechanisms to support the processes of project selection, resource allocation, risk management as well as priority management and control.  Risk management can also be an important feature of large-scale construction initiatives, which have traditionally been managed according to established project management techniques.  On this matter, Shehu and Akintoye (2009) have pointed to the need for programme management to be established as a complement to project management in the construction sector, with a view to enabling the construction industry to respond more positively to governmental and stakeholder pressure to improve management practice.  
Although clearly programme management must not replace project management, it can be considered as a complementary framework to allow increasingly complex technical multi-project initiatives to be effectively managed together with a clear linkage to business strategy.  This business connectivity has been emphasized by Milosevic et al. (2007), where certain programme management success factors, including supporting processes, metrics and tools, have been reported.  In this work, programme management has been positioned in the context of a systems approach, and there are models available to enable business transition, such as the Program Management Maturity ModelTM. 
Programme management has also been considered as an organizational mechanism for sharing central resources (Williams and Parr, 2006), where efficiency is maximized through projects sharing resources, equipment and infrastructure.  Extension of this approach would lead to the creation of a programme management office, or PMO, which can provide shared management resources for projects across a defined programme as well as a centralized administration unit for the programme itself.  
Ultimately programme management is about the delivery of multi-project initiatives, which are focused towards meeting a perceived capability gap.  In order to illustrate this point Exhibit 1 is provided as conceptual view of a general programme management approach.  Any proposed methodology can then be viewed as an articulation of the processes and structures required to realize this capability and close the gap.

Managing Successful Programmes (MSPTM) Standard
The MSP standard has been developed in the United Kingdom over the last several years.  In this context programmes are viewed as being one of the three types:
	Vision-led programmes: These are likely to result in strategic change, e.g. a programme undertaken by defense company to develop, manufacture and market a new type of unmanned air vehicle (UAV).
	Emergent programmes: These programmes evolve from a set of previously uncoordinated projects, which have grown within an organization, e.g. a technology company grouping projects according to industrial sectors, resulting in say an oil & gas programme and a power generation programme.
	Compliance programmes: These are likely to be driven by external requirements to comply with certain regulations, e.g. a programme initiated to ensure a company measures all of its carbon emissions in order to comply with a particular piece of environmental legislation.
The MSPTM framework itself is composed of underlying concepts, namely the central transformation flow that is a process model covering the different stages of the programme lifecycle; the underlying principles that are derived from lessons learnt on programme management; and the governance themes that describe the different elements an organization needs to put in place to support the process, such as appropriate leadership, organisation structures and controls.  Exhibit 2 provides a schematic view of the framework.  Although the framework provides a large quantity of detailed guidance, there is flexibility in its application and it is recognized that programmes by their nature will need to be adaptable to external changes and as such their management should not be as heavily regulated as is the case for projects (where cost, time and quality measures need to be managed rigorously).
Within the framework there is a close alignment between the programme development process and the need for measurable benefits to be realized and this aspect is underpinned by a supporting business case, and Exhibit 3 provides a view of this programme development and benefits realization process.  Essentially a programme is identified in the programme brief document, which is then used as the basis to move forward to programme definition.  Once the programme has been defined and the business case has been developed and reviewed, then the programme can be formally initiated.  At this stage the programme moves into delivery and management through tranches of activity, which are subdivisions of the programme but which may still contain multiple projects.  This management by tranches allows an incremental realization of benefits as the programme progresses, i.e. business benefits are realized before the end of the programme. This can be a particularly important outcome for programmes, as the ability to demonstrate ‘quick wins’ is often a valuable way of keeping stakeholders on board.   Individual tranches are then delivered and finally the programme is formally closed.
In this paper, programme management will be regarded as being equivalent to program management.  However, the UK spelling is used due to the connection with the MSPTM standard. 

Case Study Investigation
The Institute of Shock Physics at Imperial College London (the university) in the UK is funded by a five-year industrial contract worth several million pounds, and the Institute was established in 2008 in order to ensure delivery of the programme created to fulfill this contract.  The programme contains an integrated package of research and training activities that are subject to appropriate performance milestones.  The programme involves strategic change at the university and so it is of the vision-led type.  The case study investigation has been undertaken to illustrate how the MSPTM framework has been applied to the management of the Institute programme, which is reported as follows.

(1). Identifying and Defining the Programme


















The early appointment of this bid team was essential in allowing the complex bid to be generated but the ability to have a senior university leader able to interact at board level with the company was also critical.  At this stage a highly consultative approach was used to ensure the university had good working relationships with the company and on a number of different levels, i.e. contracts, business, technical/academic and senior management.  Moreover, a consultative approach was used throughout the bid management process in order to ensure the different academic teams were kept on board the two-year long bid phase.
The bid team established a programme mandate through articulating an initial vision for the programme, which rested on the delivery of a leading research and training capability hosted at the university but which would partner with other universities that could provide complementary research capabilities and facilities.  This inclusive approach helped contribute to an ‘open culture’ within the programme, which the industrial sponsor was particularly keen to support.  There was also identification of the main scientific areas required to establish the new Institute of Shock Physics, including the necessary high-pressure experimental facilities and computational modeling systems as well as a need for a dedicated Institute headquarters to house the staff.
	Once the programme had been initiated then activities progressed to the programme definition stage.  This involved a number of key activities, including design of the Institute organisation structure required to deliver the programme (see Exhibit 4).  The structure included a programme management office (PMO), comprising a professorial Institute director (academic lead), programme director (programme lead) and institute administrator (administration).  There were also a number of distributed academic teams that were located in different departments at the university, including the Physics Department and Earth Sciences Department as well as academic teams at four other universities.  Development of this structure allowed the full range of shock physics research areas to be included in the technical programme.  Further, due to the organisation structure operating according to matrix management, a consultative approach was required by the PMO to ensure the continued enthusiasm and commitment of the different teams to the programme.
 	During the definition stage there was the need to build a compelling business case, and this was composed of two elements:
	Business case to support the industrial investment in the programme, and 
	Business case to allow the university to sanction its investment in facilities required to deliver the programme. 
The business case for the industrial funding was based on the concept of financial leverage, where a formula was generated to establish the additional funding that would be attracted to the programme based on the level of investment provided.  Essentially the average research income was determined for a certain grade of faculty, and then based on an assessment of the percentage involvement for each faculty on the programme, it was possible to calculate the likely additional income to be generated over the five-year programme.  This additional, or leverage form, income could then be communicated to the industrial sponsor as part of the programme definition through the supporting business case.
	In addition to the financial aspects of the business case for industrial investment, the programme benefits were also articulated and these included knowledge benefits, such as through published journal articles, conference proceedings and any patents arising; the potential for recruitment of trained graduate scientists; as well as opportunities for industry staff to be seconded as visitors at the university.
	The business case for the university joint funding was based on a standard NPV (net present value) methodology, where discounted cash flows were modeled over the five year term using an appropriate discount rate (DR).  The DR was calculated from the UK borrowing base rate at that period plus a measure (in basis points) of the marginal cost of borrowing for the university.  As a complement to the NPV approach, a simple breakeven (payback) analysis was also undertaken.  On both measures, it was shown that the programme would deliver a net positive cash flow at an acceptable stage of the programme.  Use of this financial analysis as part of the business case allowed the university, through its projects review board, to approve the financing of the facilities development project that was required to provide the Institute with a new high-pressure experimental research facility.

(2). Programme Delivery
The successful bid resulted in contract award with the corresponding industrial funding made available and this allowed the programme to formally start in 2008, i.e. start of programme delivery.  The programme was designed to be managed through ‘tranches of activity’ that were broad segments of the programme based on an incremental delivery of projects and resulting benefits (see Exhibit 5).  The tranches were as follows:
	1st Tranche (2008 – 2010): Involving recruitment of ca. 20 staff and 15 PhD students; renovation and opening of a new headquarters; design and development of the new experimental research facility; delivery of first stage research projects; preliminary corporate development planning.
	2nd Tranche (2010 – 2012): This tranche will involve completion of the experimental research facility, including installation of the high-pressure equipment; further corporate development; delivery of second stage research projects.
	3rd Tranche (2012 – 2013): Involving continued corporate development; delivery of third stage research projects.
	It should be noted that the programme schedule included in Exhibit 5 is provided in order to illustrate the overall tranche structure; the actual programme schedule has over ca. 100 programme activities.
	Programme definition required the formulation of the programme governance arrangements, including associated control processes, and therefore during programme delivery these arrangements were implemented.  The programme is currently two years into the five-year funding allocation and progress is formally reviewed quarterly (every three months) by an operations board, which includes senior staff from both the university and the company.  There is also an annual meeting of a strategic board, which includes leadership staff from both organizations in addition to an independent chair from another university.  
This twin-level approach to programme governance allows issues of a more operational nature to be resolved at the operations board, e.g. decisions over the optimal time to recruit certain academic faculty and in which area of physics.  This then frees up the time of the strategic board to concentrate on assessing the long-term objectives of the programme and the strategic implications for certain pathways, e.g. consideration of the financial sustainability of the programme and the funding options beyond the initial five-year programme term.  It is this latter area that is the focus for the corporate development projects described earlier and which is a stream of activity that starts in the first tranche and builds up momentum in the subsequent two tranches.  
As part of programme delivery, of course, there was a need for the usual supporting management activities.  This work is largely directed and coordinated by the programme management office, or PMO (director, programme director and administrator).  General management work includes procurement and contracts management; negotiation of sub-contracts and the management of the ongoing contracts; allocation of resources to individual projects and then oversight of project performance; financial reporting and cost control; and risk management.  Programme risk management is undertaken as an ongoing activity with a central programme risk register kept by the PMO, which is updated every three months.  The risk management process involves the calculation of risk priorities based on impact and likelihood; further controls/actions are generated together with action owners and a classification of the risk mitigation approach according to four types, namely treat, transfer, tolerate or terminate.  This risk management extends to assessment, management and control of safety risks, and procedures for this area of activity are described in a ‘code of practice’ document and which is further supported by the use of system safety engineering processes and techniques (Philbin, 2009).  

(3). Realizing Programme Benefits
One of the central themes to the MSPTM approach is a focus on realizing the programme benefits.  In the case study, the primary benefits arise from the knowledge-based outcomes from the programme and which are related to the direct outputs from the individual research projects.  Therefore, the Institute’s programme of work was structured so as to support the delivery of these outputs and then ensure they are properly communicated to the industrial sponsor.  This communication is principally undertaken through the submission of monthly reports, which includes sections on key highlights; health and safety; management; facilities: research; training; and external links. 
	The PMO is required to measure the performance of the programme and this is aligned to the delivery of the required benefits, namely:
	Number of journal articles published in reputable journals.
	Number of papers in conference proceedings.
	Numbers of industrial staff attending training courses and degree programmes.
	Level of involvement in knowledge transfer schemes.
	Number of visiting faculty from industrial organizations.
	Level of recruitment by the company of graduate scientists.
	Value of leveraged income from other funding sources.
	Research cost avoidance measures.
Reporting this package of benefits arising from the programme helps the industrial sponsor to continue justifying the case for investment in the programme.  The benefits include both knowledge and financial measures, such as research cost avoidance (Gray and Steenhuis, 2003).  This area relates to the costs that an organization would incur if it were to undertake research in-house in order to achieve a similar outcome to that achieved from research investment.  Specific areas included here are details on capabilities and facilities at the university that are required to support the programme as well as the appointment of academic faculty in related areas, and both these areas can be quantified in financial terms and reported as a measured programme benefit.
	One of the noticeable features of the benefits realization process is the importance of transitioning the benefits (i.e. project results) into the company.  In the case study, this was achieved through the appointment of industrial supervisors for the individual research projects.  These contacts within the company are able to provide advice on the industrial requirements so that the scientific results can be assimilated into the company’s technical activities.  Without this alignment then the realization of project outputs and corresponding benefits would be seriously hampered.   
To date the programme emphasis has been an intensive start-up phase involving the recruitment of staff and initiating multiple projects.  Correspondingly, the focus on benefits realization in the first tranche has been on establishing when and which benefits are being generated and then reporting on progress therein.  Moreover, the MSPTM framework includes a number of tools to support this benefits management process, including benefits mapping through causal loop modeling (systems dynamics) and project dependency modeling.  

Conclusions
This paper has provided a discussion of the subject of programme management, which is an emerging discipline that is complementary to project management.  A literature review has emphasized the role that programme management can play in linking project delivery with corporate strategy, as well as the need for delivering measurable benefits.  Many RTE organizations are required to deliver multi-project initiatives that carry significant risk and so there is much scope for structured and systematic methodologies to help in this regard.
The case study investigation highlighted a number of features of programme management.  It was found that a consultative approach by the PMO, which was built on good working relationships between programme staff at the university, the university partners as well as the industrial sponsoring organization was crucial.  Indeed studies by Partington et al. (2005) also point to the need for programme management competencies to include necessary interpersonal skills, personal credibility and political awareness in order to build effective working networks across programmes. 
	In terms of performance measurement and control mechanisms, there was a need for clear programme governance arrangements based on a split according to operations and strategic perspectives.  Performance according to the different measures of intellectual output and knowledge benefits were of obvious relevance.  Additionally, reporting financial performance through the additional leverage that has been accrued across the programme was found to be particularly important to the industrial sponsor.  This included information on additional projects from third-party funding sources and examples of research cost avoidance that could be used by the sponsor to continue justifying its investment.
	It was also found that managing the programme through tranches can provide flexibility to change work within the tranche, as long as the required benefits are still delivered at the end of the tranche.  For example, recruitment of faculty was delayed, whilst recruitment of technical staff accelerated, so as to accommodate a modified requirement from the industrial sponsor.






















Future work is suggested on application of programme management to different types of programmes (e.g. in different industries) so that its level of versatility can be assessed.  Further, a comparison of the MSPTM standard to the PMI equivalent would also be a useful exercise.
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